Regulation of insulin receptor function by a small molecule insulin receptor activator.
In type 2 diabetes mellitus, impaired insulin signaling leads to hyperglycemia and other metabolic abnormalities. TLK19780, a non-peptide small molecule, is a new member of a novel class of anti-diabetic agents that function as activators of the insulin receptor (IR) beta-subunit tyrosine kinase. In HTC-IR cells, 20 microm TLK19780 enhanced maximal insulin-stimulated IR autophosphorylation 2-fold and increased insulin sensitivity 2-3-fold. In contrast, TLK19780 did not potentiate the action of insulin-like growth factor-1, indicating the selectivity of TLK19780 toward the IR. The predominant effect of TLK19780 was to increase the number of IR that underwent autophosphorylation. Kinetic studies indicated that TLK19780 acted very rapidly, with a maximal effect observed 2 min after addition to insulin-stimulated cells. In 3T3-L1 adipocytes, 5 microm TLK19780 enhanced insulin-stimulated glucose transport, increasing both the sensitivity and maximal responsiveness to insulin. These studies indicate that at low micromolar levels small IR activator molecules can enhance insulin action in various cultured cells and suggest that this effect is mediated by increasing the number of IR that are tyrosine-phosphorylated in response to insulin. These studies suggest that these types of molecules could be developed to treat type 2 diabetes and other clinical conditions associated with insulin resistance.